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Preliminary and Short Report
CLOT FORMATION IN FLUID FROM SPONTANEOUS AND
INDUCED BLISTERS*
R. D. WILKINsoN, M.D., F.R.C.P.(C) AND P. S. B0LT0N, M.D.
Several papers in the past decade have described
the protein content of blister fluid (1—6), but only
one such study (7) has discussed the presence or
absence of clotting factors in it. Our interest in
the subject was kindled by the observation that
blister aspirate from chronic erythema multiforme
formed a dense coagulum, whereas none formed in
fluid from pemphigus vulgaris blisters. The pur-
pose of this paper is to call attention to this prop-
erty of bulla aspirates, and to relate it to the
histological morphology of the bullous lesion.
MATERIALS AND METhODS
Blister fluid was aspirated from 13 cases of bul-
bus dermatoses, and from 14 artificially induced
bullae. The latter were induced by dry heat ap-
plication to the forearm skin for 10 seconds, or by
painting the forearm with disodium cantharidin.
Aspiration was achieved through an 18 gauge
needle with a 5 ml glass syringe. When at least 1
ml of fluid was obtained it was transferred to a
clean glass 13 X 110 mm Wassermann test tube
and observed for clot formation by gentle tilting
of the tube at 30 second intervals. When the fluid
ceased to flow along the tilted tube, it was de-
clared clotted. The clotting time was measured
from the moment the fluid entered the syringe to
the moment it ceased to flow.
The fibrinogen content of the aspirates was de-
termined by the gravimetric method (8).
Biopsy specimens from each test case were sub-
mitted for routine histopathology.
RESULTS AND OBSERVATIONS
Results of the clot test performed on spontane-
ous and induced blisters are recorded in Table I.
When a clot formed, it did so in a similar
fashion in each instance. The amber fluid remained
liquid in the test tube for 8 to 18 minutes, then
rapidly formed a gel-hke coagulum of shape and
size similar to the preceding liquid sample.
Aspirates from bullous pemphigoid and ery-
thema multiforme coagulated irrespective of the
stage of the disease or the presence of corticos-
teroid therapy.
In most instances where the biopsy sections lo-
cated the bhster in the subepidermal position the
aspirate coagulated. The three burn blisters con-
stituted the exceptions. In every instance where
the bulla was definitely intraepidermal the fluid
failed to clot.
Although cantharidin is known to produce a
pemphigus-like intraepidermal bulla (9), biopsy
sections in four tests disclosed a bulla floor devoid
of epidermal residue, and the lesions were desig-
nated subepidermal bullae. Fluid from these four
lesions clotted, whereas seven from the intraepi-
dermal cantharidin blisters failed to clot.
DISCUSSION
The following data support the contention that
the observed coagulation was true fibrin clot for-
mation. Heparin, sodium oxalate, sodium citrate,
and sodium E.D.T.A. inhibited coagulation when
added to fresh aspirates. The addition of thrombin
to decalcified fluid induced coagulation.
Coagulation occurred 8 to 18 minutes after the
aspirates contacted the glass syringe. In contrast
to the tissue thromboplastin system which induces
clotting almost instantaneously, the longer clotting
time implies the participation of the blood throm-
boplastin system, comprised of the Hageman,
P.T.A., Stuart, Christmas, antihemophiliac factors,
accelerator globulin, prothrombin fibrinogen and
calcium ion (10).
The fibrinogen content of pooled fluid from one
case of bullous pemphigoid was 90 mg%, consider-
ably lower than the plasma fibrinogen of 300 mg%.
This disparity might be explained by the clinical
observation that blisters older than two or three
days often failed to collapse completely on aspira-
tion, an indication of intravesicular coagulation,
which would deplete the blister fluid of flbrinogen.
Macfarlane (7) made similar observations in burns.
He found newly formed blisters usually contained
masses of trabeculated fibrin and the blister as-
pirates contained a further small amount of fibrin-
ogen that often underwent secondary clotting in
the test tube.
Fluids from three burn blisters failed to clot
although they were histologically subepidermal.
The dangers in attempting premature interpreta-
tion of these data are the lack of definition of burn
blister architecture by electron microscopy, and
the wide spectrum of tissue injury achieved by
variations in duration and temperature of heat
application (11).
The available data do not explain the failure
of intraepidermal bulbous aspirates to clot. There
is reason to postulate more than one mechanism
for clot failure. Fibrinogen may be depleted by
in vivo coagulation, particularly when the blister
is long standing. A second possibility is that blister
fluids derived by transudation might be deficient
in large molecular clotting factors. A third possi-
bility is the presence of an intraepidermal anti-
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TABLE I
Occurrence of clot formation in fluid from
spontaneous and induced bullae
Spontaneous bullae Cu
Pemphigus vulgaris
Congenital ichthyosiform
erythroderma
Erythema multiforme
Bullous pemphigoid
2
1
5
5
11
3
0
0
100
100
36
0
intra*
intra
sub*
sub
intra
sub
sub
+
Induced bulbs
Cantharidin
Thermal
* The designation "intra" indicates intra-
epidermal bulla, the designation "sub" indicates
subepidermal bulla.
clotting mechanism which might operate by inhi-
bition or destruction of essential clotting factors.
Studies are in progress which might shed light
on these possibilities.
sUMMARY AND coNcLusIoNs
Preliminary observations on the coagulability
of fluids obtained from spontaneous and induced
blisters are presented. The data indicate that
fluids obtained from fresh subepidermal blisters
forms a fibrin clot when exposed to glass. Fluids
from intraepidermal bullae failed to coagulate
under the same conditions.
A simple method for determination of the blis-
ter fluid coagulability is described.
Studies are in progress to determine whether
this clot test is reliable enough to be useful as a
simple bed-side test in the differentiation of pem-
phigus vulgaris from bullous pemphigoid and ery-
thema multiforme.
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